Cochlear coordinates in regard to cochlear implantation: a clinically individually applicable 3 dimensional CT-based method.
Cochlear implant (CI)/tertiary referral center. Twenty-five patients implanted with an Advanced Bionics HiRes90K HiFocus1J CI. STUDY DESIGN/MAIN OUTCOME MEASURES: A 3-dimensional cylindrical coordinate system is introduced using the basal turn of the cochlea as the x and y planes and the center of the modiolus as the z axis. The 0-degree angle is defined by the most lateral point of the horizontal semicircular canal. It is applied to both preoperative and postoperative computed tomographies in 25 patients. The angular position of the round window is examined. Interobserver reproducibility is tested by localization of all electrode contacts within the coordinate system. To observe realignment over time, electrode coordinates in postoperative images were projected on preoperative images. Additionally, comparison to existing imaging-related coordinate systems was made. The angular position of the center of the round window is 34.6 +/- 0.4 degrees (standard deviation) with an intraclass coefficient of 1.00. The intraclass coefficient for interobserver reproducibility of the 16 electrode contacts ranged from 0.74 to 1 for the rotational angle (phi) and 0.77 to 1 for the distance to the modiolus (rho). In 21 of 25 patients, a perfect match or minimal displacement of up to 3 electrode contacts was seen. Comparison to existing systems showed good correlation. A 3-dimensional cochlear coordinate system easily applicable in clinical patients is described, which fulfills the requirements set by an international consensus.